Supplementary methods
DNA construct for single-molecule diffusion measurements. The non-specific DNA construct for single molecule diffusion experiments was made by ligating two PCR fragments amplified from T7 phage DNA and digoxigenin-modified handle (Dig-handle) to form a 22.8 kbp nonspecific construct (no recognition sites for BcnI) as depicted in Supplementary Figure S1A . One of the PCR products was modified at the 5′ end with biotin using a biotinylated primer. The ligation of two PCR products was done using overhangs from Nt.BbvCI digestion. The overhangs from NotI digestion were used for ligation of the Dig-handles (Supplementary Table S1 ).
DNA construct for single-molecule DNA cleavage experiments. A 7.4 kb DNA construct suitable for direct observation of DNA cleavage using magnetic tweezers was made by ligating a 5.9 kb PCR product (template -T7 DNA), a 450 bp PCR product (template -pBluescriptIISK+) and two PCR products modified with either biotin or digoxigenin (template -pBluescriptIISK+), serving as Biotin-and Dig-handles, respectively (Supplementary Figure S1B, Supplementary Table S1 ).
BcnI substrate with two target sites for bulk cleavage experiments.
The two-site DNA substrates '135' (100 bp between BcnI sites) and '535' (500 bp between BcnI sites) were made by ligation of Eco31I-digested and gel-purified PCR products (using φX174 phage DNA as template) with [γ- Table S1 ). The non-ligated fragments were removed by incubating the reaction mixtures with T7 polymerase. T7 polymerase has strong 3'=>5' exonuclease activity, which degrades all DNA fragments with free 3'-ends. Only the ligated di-hairpin DNA substrates with 2 BcnI recognition sites remain. The final substrates were gel-purified from 1% agarose gel. ) at x nm wavelength, d = 1 cm. All labelled proteins are listed in Supplementary Table S2 .
Determination of the concentration and labelling efficiency of BcnI conjugates

Concentrations
Anisotropy measurements
Anisotropies were determined on a Fluoromax 3 fluorimeter using a constant wavelength analysis mode (λ ex =480 nm, λ em =515 nm, integration time 5 s). Measurements were performed in the Reaction Buffer (33 mM Tris-acetate, 66 mM K-acetate, pH 7.9 at 25°C) supplemented with 0.5 µM fluorescently labelled BcnI or DNA. The fluorescence anisotropy (r) was calculated according to equations 9-10:
where I VV is the vertically polarized fluorescence intensity excited with vertically polarized light, I VH is the horizontally polarized fluorescence intensity excited with vertically polarized light, I HV is the vertically polarized fluorescence intensity excited with horizontally polarized light, and I HH is the horizontally polarized fluorescence intensity excited with horizontally polarized light (44) . Anisotropy values are listed in Supplementary Table S2 .
Quantum Yield measurement and R 0 calculation
Quantum yield (QY) of labelled BcnI proteins was measured in the Reaction Buffer using a Fluoromax 3 fluorimeter and a Nicolet Evolution 300 spectrophotometer as described in the instrument manuals. As standard solutions of fluorescein in 0.1M NaOH and Rhodamin6G in water were used for BcnI labelled with Alexa488-C5-maleimide (λ ex =480nm, λ em =495-600nm) and for BcnI labelled with Alexa546-C5-maleimide (λ ex =510nm, λ em =525-630nm), respectively. The R 0 values were calculated using equation (11): where N A is the Avogadro's number, φ D the donor quantum yield, κ 2 the dipole orientation factor, n the refractive index of the medium, and J the overlap integral of the fluorescence and absorption spectra of donor and acceptor dyes. The refractive index of the media (1.34) was measured experimentally. The dipole orientation factor was assumed to be 2/3 (equivalent to free rotation of the fluorophores (44)). We note that the obtained anisotropy values for the protein-bound fluorophores are rather high to justify this assumption.
The hindered mobility/conformational freedom of the dyes can therefore lead to deviations from the assumed orientation factor causing deviations in the FRET efficiencies. Since the real configurational space of the dyes is unknown, we used an orientation factor of 2/3 as an estimate. The determined QY and R 0 values are listed in Supplementary Table S2 .
Catalytic activity of BcnI conjugates
The catalytic activity of BcnI-dye conjugates was determined by performing multiple-turnover DNA cleavage Table S3 .
DNA binding studies
DNA binding by BcnI Cys mutants was analysed by the gel mobility-shift assay, using 33/34 (specific) and 35/36
(non-specific) Table   S3 .
Bulk cleavage experiments with the two-site DNA fragments
Reactions contained 1 nM BcnI(wt), 2 nM 
